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SEQUENCE LISTING 



<110> Scott, Roderick 

<120> Seeds 

<130> 68449.000002 

<140> 10591418 
<141> 2010-09-16 

<15 0> PCT/GB20 05/0 00 8 57 
<151> 2005-03-07 

<150> GB 0405093.5 
<151> 2004-03-05 

<150> GB 0406275.8 
<151> 2004-03-19 

<150> GB 0406729.4 
<151> 2004-03-25 

<160> 66 

<170> Patentln version 3.2 

<210> 1 
<211> 8718 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 1 

agccattttg taactgacca ccgagtaatc tgtaatctga gctcttttat taatcggatt 60 

gaataaattc gcttggagtc cgtcagtcgt gtccgtgagc gcgtgtctca ctcgcttgag 120 

ctgatgaagt gcgataatga cgtggcatgt tgggatggag accaaagacc agcattttat 18 0 

tttattttat agtaactaat tttaaaaacc aaacaacctg agattaaaat tttaattttt 240 

actgtactgt agtaaatttg ggtcctgatt aagattaggc atatttatct catagtttat 300 

aacaagtagc agctgaaatt tgtattacta gcttatagta attaaactaa aaactacgtt 360 

ccaggtttta aattattgtt taaagaagat ataataatat attaagaaaa tagttaatta 420 

aggtaaggag gaaagtaggg tttggtctgt aggttagggt tcaaagaggg aagagattag 480 

gagaaaggaa gcatgaaggc atgacccatt tcttcaatta gtgctcctta atctggtgac 540 

acgtgtaggt cccacgtgta atcacttcac attgttattt ttcaaaaaat caattagtaa 600 

aaacaaaact ttgtccatca tcaaatagta gtagtttttt atgtgtggtt acaatattgt 660 

aagaagctct ccccctttta ctatgtaatt caaccccact ctaattttta aaatatttat 720 



gtaaagcttt acccgaaaac aatctatcat gggttggtaa tgacacattt cattaacagt 780 

gttagagaat gattccttta atttttctac agtaaaatgt taggtgatct cattgtacta 840 

catcggaaaa tactcaaaat tatgtcgtgt aatttagata atggacgaat atggttttga 90 0 

aatatttatg gatacccaac aagatttctt aactagaaag acaaaaaaat agagcacatt 960 

ttgctcgttt tccatcaacc ctatttctcc aatttgttca catcatgatc aaaaatacag 1020 

tagcaattaa aaaataaaat aacaaatata aatggctata tagatcaacc ctatctagct 1080 

attagtatta ctagaaattg acaataaagg aaacattcac gtgtgtgagc atgtactact 1140 

ctacacacat gtccacagtt attatatact gagtactagt atacgttgat gttatcaata 1200 

ataaaaactc gaaattaagt attattttct tataataatc tatttaacca tatttgctac 1260 

tgtactattt agtctatttt cttttgccaa cctttgtatt aaatatttgt actattagtt 1320 

tcaattatag gtctatcact atgtatatgt ccgaataatg gtctaaaatt gttaatataa 1380 

aatacagatt ttatttcagc taaagatagt tgaaattaca caagaaaata gaagagataa 144 0 

aaatgatcaa tcagctatgt aagacgtcgt atggatagtt caataattgt ggtaatactt 1500 

aaagacatat atcaaaatta tcaacaagcc tcgaacacaa actttacaaa aagcctgtgt 1560 

ctactttatg agtgtttgat tattaaattg caaggtcgta gtataaaaat ttcgtaggct 1620 

ttcaggacac aagattaaat tcatttatct aaatggtgat ggagtacttt tatttttata 1680 

tatcaaaatg gtgatgatat acgaagacca tatatttaga ttattaaaga aaaaacgaga 174 0 

aaagaagaaa gaaaatataa aaaaatggtt tttcttttta acggacaaag attcctacaa 1800 

tggttgcttt tagaccacac acaaatgcta cacagtactc ttgggtccca cacctcttag 1860 

caagtgcgtt accaacacgt gaatttcctc tccccatttt ctcgtccttt tcctctcaat 1920 

attgtatcgt ctcgttttcc ttgtcatatc gcgtgtgacg tgttattggc ttattgctga 1980 

acagtcttct tttttatttt ccatcgttat cctgattttt ttttttttcc aaatttgatt 2040 

ttcatggttt gtaattttgc aatagatttt gtgtttcaca gagagatagt ttacgtgttg 2100 

ttaaaaataa tttgtgcaaa atagtgtgcg tgtgttaaat attaaacgat atataataat 2160 

tagaagaaaa taaaaagttt tgtcgcgatt agttatttga tatttacctt gttcttttgt 2220 

ttatcgctgc gacaagcacc gacggtataa aatataaaga aaaaaagaaa gagagatgaa 228 0 

ggtgagatga atgaaagagt cgcagcgaca gatctgaaga gataggagaa agggaatttg 2 34 0 

agacgctgaa aattccagcg tctacggaat ggccgaatta cagtcgatgc ggcagagatg 2400 



aaaaaaatga gaaatgaaag tgaaaaagag atgagaactt tttttgggtc gcaggtagct 2 4 60 

gacgcagcaa tcaacaaaag aacatggcca acgttttagt agatactact ataaaagaaa 2 52 0 

aaggttgatt taattcattc gtaatttgga cttaattttt ttttaggaac actaattaat 2580 

cttatttgcc agctgtatga gtggactaca ataaactctt gtctataaac cagattttct 2 640 

tcctttttaa cgcttccact tacaacaata tatgtaaata tgtaattatg acggggcata 2700 

cggaaattta atttttgaag cagattcatc ccattagcca gctgtattaa gtggtaatcc 2760 

aagagttaat ttagttgttc agcaaatgat tttagataaa atcaactact agtttaaaat 2820 

aactatcgaa tgactgttaa ggcttcgtat tttttgttct gccatcagga tatcataaat 2880 

atggttgagg ttcgtataat attcgacgat cttttatata tctgagttgt aattgaatta 2 940 

gagaaaataa aaaacagata atgaaacgtc tttgtttttc cataaaaaga aaaacagggt 3000 

aaattaaagt acgagagatt cacgagacga aaattcctag aggcgcacga tagccaaaag 30 60 

accatagaaa atgacatccg aaatatcttt aaaatgctaa aatgcacata tttttctggt 3120 

gccacgtagc atttttctcc ctctctcgtt ctctctacgt ccacccagac ctgcctgttc 3180 

acagcacgac aaagccactt cccaataaaa acacaacacc tttcccattg acgctctctt 3240 

tcccaaacac cgttatcctc tttacccaat caaaagttga cgcttgctca cgacttgttg 3300 

acgccgttag tcccatctaa aaaagtaaag cagcctttct tacttgctaa tcccctctac 3360 

acatttaatt tattttctcc cctaatggat tttttttggc aacttgagta tttatttttc 3420 

aactcacagt aactgtaaat aaataaaagt attcaactca cagtcaccag taaataaata 3480 

ctaccagacc atagtttttt caagaattgt tttggtcaac aattttagga tgacttaaat 3540 

tgctatattt ctggggaaat acgacttgga aatgtctgca atttgggtct tttcttcaat 3600 

ttatcttctc caatttgttt tttaaaaaat taaattttag aaaaggatat gtcaattttt 3660 

tctattgaaa aggctttatt aaaaaataag aaaaagtgga ggaaagaaaa taaaatcgtc 3720 

acttgtcttt ggttttgtga ggtcgcagac cctggtcccc cggaaatggt tacaaccggt 3780 

aatagccggt atgaaagagg gaatggtaac cggtgaatgc cggttatcca tatgggttag 3840 

aagtttaccg cggttgaaat gattgaagct gagttttgac tacctctggt taagcccatt 3900 

ggtcgcctca tacccagaaa aacaaaagga taggaaagac gaagaaataa aaagagagag 3 960 

aatgttagag agacaaactc tgagagacaa aacaagagaa aatcgctcgt cgtcggtatt 4 02 0 

caagcgtctg tgactccgat aaagcctaga ctagcgagga cggcgagaga gagagagaga 4 08 0 

gagctttgga gttgtcgtat ctctaaatcg gaggcaattt gaggtgaaat tggtggtttt 4140 



atcgtttgat tctagggttt atcttctctg atagttttat cgagtaatgt caaggagcta 4200 

aactagtggt gattgtgttt gttagtgaga taaagacaaa ggaaggaatc aagtggacta 4260 

ccgaagcgag ttttgagctt tttcagagac ggatttggag atttcttgtt gatatcgtct 4320 

gcttagaggc ttatttggta ccagatgaaa cagatctgag cttcggaagg tatggcgagt 4380 

tcggaggttt caatgaaagg taatcgtgga ggagataact tctcctcctc tggttttagt 4440 

gaccctaagg agactagaaa tgtctccgtc gccggcgagg ggcaaaaaag taattctacc 4500 

cgatccgctg cggctgagcg tgcttgtaag tctccgtttc ttagggtttc ttaagcttgg 4560 

ttttggttac agactgactt gatctaattt atcttcttct tcttcgtctt catagtggac 4620 

cctgaggctg ctctttacag agagctatgg cacgcttgtg ctggtccgct tgtgacggtt 4 680 

cctagacaag acgaccgagt cttctatttt cctcaaggac acatcgagca ggtgagatat 4740 

ttcatctatg agttcttgct atttttggct aaatctttga gttaacccct ctgtgattcg 4800 

tacctgttga gatattttct aatgaacttt gtcggtttcc attgttttat gattaggtgg 4860 

aggcttcgac gaaccaggcg gcagaacaac agatgcctct ctatgatctt ccgtcaaagc 4 920 

ttctctgtcg agttattaat gtagatttaa aggtaggttt ctttaacttc ttggaaaatt 4 980 

ttggtttctg tgtcttggat tgtcagctaa caagagtttt gtttatgatt ttacaggcag 5040 

aggcagatac agatgaagtt tatgcgcaga ttactcttct tcctgaggct aatgtaagtt 5100 

ttgttttctg atttattggt ttgagtgttg tagaggtgat cttattcttc aagatgctga 5160 

attctatata ttttttgttc catacagcaa gacgagaatg caattgagaa agaagcgcct 5220 

cttcctccac ctccgaggtt ccaggtgcat tcgttctgca aaaccttgac tgcatccgac 5280 

acaagtacac atggtggatt ttctgttctt aggcgacatg cggatgaatg tctcccacct 5340 

ctggttggtg tttcatttgc gcttctaact atctattcat tggcttattt ttcctgaatt 5400 

ttgttctaag attgccttca attcattttt tgtttcttcc ctcaggatat gtctcgacag 5460 

cctcccactc aagagttagt tgcaaaggat ttgcatgcaa atgagtggcg attcagacat 5520 

atattccggg gtataggaat ctgtaacttt tttattttct gtttttctcg agtctgtgtg 5580 

tcatcaaact tatctggttg ttgatgtttg tgataatgga ccaggtcaac cacggaggca 5640 

tttgctacag agtgggtgga gtgtgtttgt tagctccaaa aggctagttg caggcgatgc 5700 

gtttatattt ctaaggtttg tggattttag ttcattgttt tctttagctg tatctgttag 5760 

tttctataat gtggaatatc ttaatcttct acaggggcga gaatggagaa ttaagagttg 5820 



gtgtaaggcg tgcgatgcga caacaaggaa acgtgccgtc ttctgttata tctagccata 5880 

gcatgcatct tggagtactg gccaccgcat ggcatgccat ttcaacaggg actatgttta 5940 

cagtctacta caaacccagg tttgtatttg tattagctca caaaacagct ttcagttttt 6000 

tgagctcttt gctttgtatg tctctatatg tctgatgctt ggtagtgaat cactctacta 6060 

aattttcatg cggtgttgtt ttgtttaata caggacgagc ccatctgagt ttattgttcc 6120 

gttcgatcag tatatggagt ctgttaagaa taactactct attggcatga gattcaaaat 6180 

gagatttgaa ggcgaagagg ctcctgagca gaggtaaaac ctgtcttctg cttttgaaat 6240 

atgttagctc ttgagccttt ttctcttgga ataacgaacc taacaagttg tattgattta 6300 

tattaggttt actggcacaa tcgttgggat tgaagagtct gatcctacta ggtggccaaa 6360 

atcaaagtgg agatccctca aggtatgacc tagtttctag agaggatcaa gactattgtt 6420 

tgaatataat gaatgctgat tgttcaattg tctttcaggt gagatgggat gagacttcta 6480 

gtattcctcg acctgataga gtatctccgt ggaaagtaga gccagctctt gctcctcctg 6540 

ctttgagtcc tgttccaatg cctaggccta agaggcccag atcaaatata gcaccttcat 6600 

ctcctgactc ttcgatgctt accagagaag gtaatgtctt ccccttccac tgtagtacac 6660 

atagtagtgc gtctgaaact taattgaact tgtcagtggg agtctaattc attgtacaca 6720 

aaacaggtac aactaaggca aacatggacc ctttaccagc aagcggactt tcaagggtct 6780 

tgcaaggtca agaatactcg accttgagga cgaaacatac tgagagtgta gagtgtgatg 684 0 

ctcctgagaa ttctgttgtc tggcaatctt cagcggatga tgataaggtt gacgtggttt 6900 

cgggttctag aagatatgga tctgagaact ggatgtcctc agccaggcat gaacctactt 6960 

acacagattt gctctccggc tttgggacta acatagatcc atcccatggt cagcggatac 7020 

ctttttatga ccattcatca tcaccttcta tgcctgcaaa gagaatcttg agtgattcag 7080 

aaggcaagtt cgattatctt gctaaccagt ggcagatgat acactctggt ctctccctga 7140 

agttacatga atctcctaag gtacctgcag caactgatgc gtctctccaa gggcgatgca 7200 

atgttaaata cagcgaatat cctgttctta atggtctatc gactgagaat gctggtggta 7260 

actggccaat acgtccacgt gctttgaatt attatgagga agtggtcaat gctcaagcgc 7320 

aagctcaggc tagggagcaa gtaacaaaac aacccttcac gatacaagag gagacagcaa 7380 

agtcaagaga agggaactgc aggctctttg gcattcctct gaccaacaac atgaatggga 7440 

cagactcaac catgtctcag agaaacaact tgaatgatgc tgcggggctt acacagatag 7 50 0 

catcaccaaa ggttcaggac ctttcagatc agtcaaaagg gtcaaaatca acaaacgatc 7 560 



atcgtgaaca gggaagacca ttccagacta ataatcctca tccgaaggat gctcaaacga 7 620 

aaaccaactc aagtaggagt tgcacaaagg taaatttttg caatatgtag cacaaagtgt 7 68 0 

atgaggttgt gataaccctt gaatcacttt tcaactaaca catgacacat tgatgtaaag 7 74 0 

gttcacaagc agggaattgc acttggccgt tcagtggatc tttcaaagtt ccaaaactat 7800 

gaggagttag tcgctgagct ggacaggctg tttgagttca atggagagtt gatggctcct 7860 

aagaaagatt ggttgatagt ttacacagat gaagagaatg atatgatgct tgttggtgac 7 920 

gatccttggc agtaagattt tgcaaatttt ccatcttagt ttatatcgat gttagtgttt 7980 

ttcttataac actgacacaa tgatctctct tgcagggagt tttgttgcat ggttcgcaaa 8040 

atcttcatat acacgaaaga ggaagtgagg aagatgaacc cggggacttt aagctgtagg 8100 

agcgaggaag aagcagttgt tggggaagga tcagatgcaa aggacgccaa gtctgcatca 8160 

aatccttcat tgtccagcgc tgggaactct taaacaaaca aaataaccaa caaccctttt 8220 

gctgcaagcc gaggtatgta aaagcttttg agatattagt agactagaga cacagccaaa 8280 

agtttatgtc attacattcg actgatgttt gttctgttaa tgacagcagg atgggggtcg 8340 

attggtggag actggagagc aaaatgggat gatgggttta agataagata ttaaaaatgc 8 40 0 

aatttttgaa gtattttgtt ggccacttag ataattagca tcttccatca cccttattat 8460 

ctatctaata ataattaata gatattataa agtaaaacat aaaaaggtta caggtattat 8520 

atagtagaat atgaaaagct cttttataag tagaatatga tggtgtggag ttgtagtcgg 8580 

aggctggtat cggttctttt tatggatgta tttttttcct tcttccaaag atctcttgaa 8640 

gtctttttat tgtttatatt aatcccaatg tacataagtt ttcaagctct tgcccttttt 8700 

taattatctt gtcgattc 8718 

<210> 2 
<211> 3384 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 2 

cccattggtc gcctcatacc cagaaaaaca aaaggatagg aaagacgaag aaataaaaag 60 

agagagaatg ttagagagac aaactctgag agacaaaaca agagaaaatc gctcgtcgtc 12 0 

ggtattcaag cgtctgtgac tccgataaag cctagactag cgaggacggc gagagagaga 180 

gagagagagc tttggagttg tcgtatctct aaatcggagg caatttgagt gagataaaga 24 0 

caaaggaagg aatcaagtgg actaccgaag cgagttttga gctttttcag agacggattt 300 



ggagatttct tgttgatatc gtctgcttag aggcttattt ggtaccagat gaaacagatc 360 

tgagcttcgg aaggtatggc gagttcggag gtttcaatga aaggtaatcg tggaggagat 420 

aacttctcct cctctggttt tagtgaccct aaggagacta gaaatgtctc cgtcgccggc 480 

gaggggcaaa aaagtaattc tacccgatcc gctgcggctg agcgtgcttt ggaccctgag 540 

gctgctcttt acagagagct atggcacgct tgtgctggtc cgcttgtgac ggttcctaga 600 

caagacgacc gagtcttcta ttttcctcaa ggacacatcg agcaggtgga ggcttcgacg 660 

aaccaggcgg cagaacaaca gatgcctctc tatgatcttc cgtcaaagct tctctgtcga 720 

gttattaatg tagatttaaa ggcagaggca gatacagatg aagtttatgc gcagattact 780 

cttcttcctg aggctaatca agacgagaat gcaattgaga aagaagcgcc tcttcctcca 840 

cctccgaggt tccaggtgca ttcgttctgc aaaaccttga ctgcatccga cacaagtaca 900 

catggtggat tttctgttct taggcgacat gcggatgaat gtctcccacc tctggatatg 960 

tctcgacagc ctcccactca agagttagtt gcaaaggatt tgcatgcaaa tgagtggcga 1020 

ttcagacata tattccgggg tcaaccacgg aggcatttgc tacagagtgg gtggagtgtg 1080 

tttgttagct ccaaaaggct agttgcaggc gatgcgttta tatttctaag gggcgagaat 1140 

ggagaattaa gagttggtgt aaggcgtgcg atgcgacaac aaggaaacgt gccgtcttct 1200 

gttatatcta gccatagcat gcatcttgga gtactggcca ccgcatggca tgccatttca 1260 

acagggacta tgtttacagt ctactacaaa cccaggacga gcccatctga gtttattgtt 1320 

ccgttcgatc agtatatgga gtctgttaag aataactact ctattggcat gagattcaaa 1380 

atgagatttg aaggcgaaga ggctcctgag cagaggttta ctggcacaat cgttgggatt 1440 

gaagagtctg atcctactag gtggccaaaa tcaaagtgga gatccctcaa ggtgagatgg 1500 

gatgagactt ctagtattcc tcgacctgat agagtatctc cgtggaaagt agagccagct 1560 

cttgctcctc ctgctttgag tcctgttcca atgcctaggc ctaagaggcc cagatcaaat 1620 

atagcacctt catctcctga ctcttcgatg cttaccagag aaggtacaac taaggcaaac 1680 

atggaccctt taccagcaag cggactttca agggtcttgc aaggtcaaga atactcgacc 1740 

ttgaggacga aacatactga gagtgtagag tgtgatgctc ctgagaattc tgttgtctgg 1800 

caatcttcag cggatgatga taaggttgac gtggtttcgg gttctagaag atatggatct 1860 

gagaactgga tgtcctcagc caggcatgaa cctacttaca cagatttgct ctccggcttt 1920 

gggactaaca tagatccatc ccatggtcag cggatacctt tttatgacca ttcatcatca 1980 



ccttctatgc ctgcaaagag aatcttgagt gattcagaag gcaagttcga ttatcttgct 2040 

aaccagtggc agatgataca ctctggtctc tccctgaagt tacatgaatc tcctaaggta 2100 

cctgcagcaa ctgatgcgtc tctccaaggg cgatgcaatg ttaaatacag cgaatatcct 2160 

gttcttaatg gtctatcgac tgagaatgct ggtggtaact ggccaatacg tccacgtgct 2220 

ttgaattatt atgaggaagt ggtcaatgct caagcgcaag ctcaggctag ggagcaagta 2280 

acaaaacaac ccttcacgat acaagaggag acagcaaagt caagagaagg gaactgcagg 2 34 0 

ctctttggca ttcctctgac caacaacatg aatgggacag actcaaccat gtctcagaga 2400 

aacaacttga atgatgctgc ggggcttaca cagatagcat caccaaaggt tcaggacctt 2460 

tcagatcagt caaaagggtc aaaatcaaca aacgatcatc gtgaacaggg aagaccattc 2520 

cagactaata atcctcatcc gaaggatgct caaacgaaaa ccaactcaag taggagttgc 2580 

acaaaggttc acaagcaggg aattgcactt ggccgttcag tggatctttc aaagttccaa 2 640 

aactatgagg agttagtcgc tgagctggac aggctgtttg agttcaatgg agagttgatg 2 70 0 

gctcctaaga aagattggtt gatagtttac acagatgaag agaatgatat gatgcttgtt 2760 

ggtgacgatc cttggcagga gttttgttgc atggttcgca aaatcttcat atacacgaaa 2820 

gaggaagtga ggaagatgaa cccggggact ttaagctgta ggagcgagga agaagcagtt 2 88 0 

gttggggaag gatcagatgc aaaggacgcc aagtctgcat caaatccttc attgtccagc 2 940 

gctgggaact cttaaacaaa caaaataacc aacaaccctt ttgctgcaag ccgaggatgg 3000 

gggtcgattg gtggagactg gagagcaaaa tgggatgatg ggtttaagat aagatattaa 3060 

aaatgcaatt tttgaagtat tttgttggcc acttagataa ttagcatctt ccatcaccct 3120 

tattatctat ctaataataa ttaatagata ttataaagta aaacataaaa aggttacagg 3180 

tattatatag tagaatatga aaagctcttt tataagtaga atatgatggt gtggagttgt 3240 

agtcggaggc tggtatcggt tctttttatg gatgtatttt tttccttctt ccaaagatct 3300 

cttgaagtct ttttattgtt tatattaatc ccaatgtaca taagttttca agctcttgcc 3360 

cttttttaat tatcttgtcg attc 3384 

<210> 3 
<211> 859 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 3 

Met Ala Ser Ser Glu Val Ser Met Lys Gly Asn Arg Gly Gly Asp Asn 



1 



5 



10 



15 



Phe Ser Ser Ser Gly Phe Ser Asp Pro Lys Glu Thr Arg Asn Val Ser 
20 25 30 



Val Ala Gly Glu Gly Gin Lys Ser Asn Ser Thr Arg Ser Ala Ala Ala 
35 40 45 



Glu Arg Ala Leu Asp Pro Glu Ala Ala Leu Tyr Arg Glu Leu Trp His 
50 55 60 



Ala Cys Ala Gly Pro Leu Val Thr Val Pro Arg Gin Asp Asp Arg Val 
65 70 75 80 



Phe Tyr Phe Pro Gin Gly His lie Glu Gin Val Glu Ala Ser Thr Asn 
85 90 95 



Gin Ala Ala Glu Gin Gin Met Pro Leu Tyr Asp Leu Pro Ser Lys Leu 
100 105 110 



Leu Cys Arg Val lie Asn Val Asp Leu Lys Ala Glu Ala Asp Thr Asp 
115 120 125 



Glu Val Tyr Ala Gin lie Thr Leu Leu Pro Glu Ala Asn Gin Asp Glu 
130 135 140 



Asn Ala lie Glu Lys Glu Ala Pro Leu Pro Pro Pro Pro Arg Phe Gin 
145 150 155 160 



Val His Ser Phe Cys Lys Thr Leu Thr Ala Ser Asp Thr Ser Thr His 
165 170 175 



Gly Gly Phe Ser Val Leu Arg Arg His Ala Asp Glu Cys Leu Pro Pro 
180 185 190 



Leu Asp Met Ser Arg Gin Pro Pro Thr Gin Glu Leu Val Ala Lys Asp 
195 200 2 



